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INTRODUCTION 


Models of the education system are severely limited in the contribution they can muke to educational 
planning, These limitations will become iricreasingly clear in the course of thispaper. What they 
can provide is basic information in a form which enables decision-makers to see the quantitative results 
of alternative policies, ; 

The term 'model' tends to be ambiguous because of its use in many different senses, Its 
meuning in the context of the present study is best defined by reference to the characteristics of the 
models examined, From a practical viewpoint, the type of model with which we are concerned con- 
sists of four parts: , 


- A set of variables describing the part of the education system to be 
analysed, 


- A sei of relationships among variables, expressed as equations, 

- Estimates of the parameters governing the relationships. 

‘+ Solution procedures for the model. 
T' ‘se features are also present in mathematical models which require a much more detailed know- 
ledge of the relationships between variables than can be expected in the education system. For this 
reason, many of the models developed in education have incorporated the technique of simulation 


which is particularly appropriate in. complex systems where the relationships between variables ure 


“not well understood, 


The paper is divided into two distinct’sections. Section I consists of a fairly detailed 
examination of four models, with the purpose of illustrating the strengths and weaknesses of this type 
of model. [sy comparing the four models it is sometimes possible to find approaches in one model 
which overcome the weaknesses found in the others, This overview is followed by a more detailed 
look at SOM - A Simulation: ‘Model of the Educational System, developed by OECD. As SOM isa 
jeneruitved model, the examination concentrates on its applicability to the long-range planning needs 
of the Victoria Education Department, It is concluded that the model would be of use, but with a 
number of provisos. | 

Section II is an attempt to apply what has been learned from the previous exanvinalen, by 


constructing a model of primary education in Victoria. The main purpose is to become aware of the ' 


-problems involved in model construction, rather than construct a model which could be made mt 


immediately operational, Two features of this model should be mentioned, 


L. it is designed as a short-term plaiining tool, The four models considered in Section I ure in 


essentially for long-range planning purposes, The decision to concentrate on the Sonetrueh ion of a 


short-term model made it possible to consider whether this type of model was suitable for short-term 


4 


planning purposes, The general conclusion is that the limitations of a model are more pronounced 


’ 
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in short-term applications and that techniques which provide a range of optimum solutions could be 
more useful, ; : 
2% The model incorporates specific features of the system in Victoria, and attempts to provide 
answers to specific questions likely f be asked within that system, This approach tends to highlight 
the problems that would be involved in using a generalized model,. 

While the paper concentrates on the application bf cost-resource models to a specific educa- 


tion system, many of the problems encountered have general relevance to other education systems 


contemplating the introduction of such 4 model, 


- I, AN EXAMINATION OF FOUR MODELS IN USE WITH EMPHASIS 
ON THE RESOURCE AND COST SECTIONS OF EACH 


s 3 | 
y 


i 
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The purpose of this section is to look critically at four models which have been developed and upplied 
at the level of national or State education ayetemay Such an examination will indicate the problems 
faced in model development and thus can act as a guide in the development of a model specifically for 
the Education Department of Victoria, In addition, as two of the four are designed as general pur- 
pose models applicable to a wide range of education systems, the present examination should indicate ; 
whether these generalized models could be applied to sue situation in Victoria. 


The four models to be @€Xamined are: 
s 


1. ° SOM - A simulation model of the educational system. 1/. The‘model was developed by OECD 
as a generalized model applicable particularly to situations where data collection is well developed. 


Qe % The Unesco education. simulation model (ESM), 2/° ‘This is also a generalized. model which 


has been applied mainly to the education systems of underdeveloped nations. 


3. A cost model for Norwegian education, 3/ a by Olav Magnussen, which covers only 
primary and lower secondary education. « , « 
4. Model showing the effect of demographic growth on the development and cost of first-level 


enrolment and teacher training. 4/ “This model was developed by Ta Ngoc Chau as part of his exam- 


ination of the influence of population growth on the costs of education, 


It is proposed to first examine the four models in terms of a number of aspects related to 
the stated purposes of the models and the methods*used to achieve these purposes ‘This overview 
of the four models will be followed by a more detailed examination of the SOM model with emphasis 


; on its applicability to the long-term planning needs of the Education Department of Victoria. 


~ 


ad . 
i , ‘ : : 
1/ OECD, SOM - A simulation model of the educational system - technical. _ 
° report (Paris, OECD, 1970), © Referred to us SOM, 


t 2/ Unesco, The nedéo educational pimigiet on model SESh (Paris, Unesco, 
‘ 1974). Referred to as ESM.,. 


ry 


i . 3/ WEP, Educational cost analysis in uction’- case studies for planners, 
Vol. HI, pp. 95-130. Referred to as the Norwegian model, (Paris, IJiP, 
1972), d 


: , 


; ae 4/ Ta Ngoc Chau, Population growth and costs of education in developing 
‘ : ' countries (Paris, Unesco, 1972), pp. 279-309. Referred to as the _ 


demographic model. - 


i Ss | *, a < . ’ 
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1. Stated pile \ \ 


The four models\have in common ‘the fact. that ‘au ctaini only to be wols for 


xe <erupitailan of the 
results of alternative resource allocation decisions. th This limited aim is achieved through the 
salotion of a set of @quations which describe the assumed relationships between Vaciables. Each 
madel focuses on cer in key variables whi¢h are considered to be controllable by policy- -makers, 
‘uch as pupi -teather rtio’. and class Bl By: altering. these key variablgs.and Punt the model 
again, it is hossible to adgess the system- wide impact of these alternative olicy decisions. . : is 


also possible to udopt alter ative ‘asumptions as to the Yuture’ levels of variables such as population 
growth, or retention rated ‘he mod 1 can'then be run under these Sand amin in order to’ 


| 


assess the likely impact on\thd system ‘ys a whole. Such repeated solution lof the model is normaly 


reterred to as simulation, fas e of the nigdels attempts to produce an. opti um solution to the allo- 


\ 
cation of resources, but merely \o spedl out the expected results of each Miepxpatire allocation. a 


Decisions as to which-of these alternatives should be adopted must be made ‘on the basis of educational, 
soc ial and cultural factors which are, difficult, if not impossible, to incorpo ate in, such a model, 
As part of the simulation aspect, each of the models also provides the facil ty ta measure the sensi- 


' ‘tivity of the system to changes in policy variables or to changes in one of ine exogenous, variables 


- such as population growth. ; * 


Although the models have much in common, there are also Pen tn their stated pur- 
poses and applications. The Norwegian model, designed as it is fora specific educational system 
_ and designed to solve a specific prablem, is rather different in approach from models such as ESM 
‘and SOM, These differences go beyond alternative methods gf calculating variables, . (which will be 
dealt with below) to the 'mental set' of the model designer. The Norwegian model stresses the dis- 
tinction between policy variables, which are under the control of decision-make *, and exogenous 
variables, far more than the other models, | As Magnussen points out: "Since tluis model is intended 
to reveal the cost implications of alternative decisions by the policy-maker, | the distinction between 
policy variables and exogenous variables reflects the extent of his control over the variables. "'2/ 

Another feature of the Norwegian model is the stress placed on the interdependence between 
variables, which is again a reflection of the purposes for which the model was designed. 

ESM has a feature which is missing from all the‘other models, It rejects alternatives which 
are not feasible; for example, alternatives calling for an increase in third-level education beyond the 
possibilities of expansion of the first and second level, or expansion beyond tive possibilities of teacher- 
training institutions to mert ri demand, ‘This featare does not make ESM a decision model, butadt ™., 
does eliminate some of the sifting necessary when results are produced. It is interesting that the 
meeting of experts which critically examined SOM proposed modification of the model to incorporate 


a similar feature. 3/ 


1/ SOM, op.cit., p.5; ESM, op.cit., p. 14; Norwegian model, op. cit 
p. 108; 8; demographic model, 0 op. ¢i ite, p. 281, : 


2/ Rigen dt model, Op. cit., p. 101, ‘ 
x : 


- a critical 


3/ OECD, The use of wees models in pihioubional: lannin 


evaluation af SOM (Paris, OECD, 1971), p.8. Referred to as 'A critical 
evaluation gf SOM", a 7 
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\ An examination of four médels in use with emphusis on the 
Pesource and cost sections of each 


s ¢ " 


Atthough in the construction of all models it is necessary to : faite cognizance of the “availability 


. 


of data, this has Heena particularly important factor in the development of ESM, Because, it is 
designed with the needs of underdeveloped nations in mind, this feature is particularly important and 
has shaped many of the features of the Sauna: “For example, although many items of expenditure can 
be broken down in | considerable detail as input to the ‘programme, it will also accept much less detailed 
data. Even SO, in the countries in which the model has heen applied, much of the required data was 


not ‘available in the detail required by the model.1/ - 


. 


9 


Unlike ESM, which has generally heen applied by those. who developed the model and has been om” 
modified us a result ‘of these applications, documents on SOM stress, a wide range of possible appli- 
cations. The choice of application and modificatfon resulting from this ‘choice, is left to the user. 


An article by Nuiziere 2/ lists four major areas of application, These cover the use of SOM as 
: ; / 
*  - a forecasting tool 


+ a programme-budgeting tool 
an exploratory tool, through the use of sensitivity analysis . 
a planning tool, through the simulation of alternative strategies, 


r 


. 


Although these possible applications are not mutually exclusive, there isa danger that a model which 
ciate tte net so widely could produce results which are too detailed for the problem posed by the user, 
The need for application studies to guide in the modification of SOM was recognized by the meeting of 
technical experts organized by OECD in 1970, where the following proposal was made. "Efforts 
should now he concentrated on applications. Modifications to the. model should be introduced only in 
- relation to application studies.""3/ © - 3 we” 
The problem of disparity between the erated purposes’ of SOM and the detailed nature of its 
output is taken up and possible solutions suggested in the section dealing with SOM. 
The demographic model, like the others, is used to"... estimate the range of possible costs 
: according to various sets of hypotheses. concerning the change of policy variables and of exogenous 


variables" ‘ 4/ But, in addition to this, the model is used" .». to isolate the various factors of cost 


e 


increase and to show their relat¥e share in the increase of total cost''.4/ This is done by com- 


parison of the base year with the horizon ating the increase due to each factor. 


2. Time horizon 
The demographic model, SOM and ESM are specifically designed as long-term planning tools; long 
term being defined as 10-15 years (ESM), 10-20 years (SOM) and 20 years in the case of the denio- 
graphic model, The long-term nature of these models determines many of their features, One 
aspect of this is that variatles whteh are appropriate in the long term would not be satisfactory for 


9 . 


a 1/ See for example, Unesco, Application of the Unesco educational simu- 
, lation model - Philippines - alternative educational strategies, 1970-1985 
u Technical progress report No. 4. In manuscript. 
| 
, 2/  M| Nuiziere, "Application field of SOM". A critical evaluation of 
SOM, op.cit., pp. 27-39. 


3/ A critical evaluation of SOM, op. éit., p.9. 


“4/ Demographic model, op.cit., p. 281, 
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SS : a 
short-term planning.. Pupil-teacher ratio, for example, which is used in both ESM ‘and the demo-. 
graphic model and is implicit in.SOM, is quite satisfactory for indicating the total number of teachers 
required 10 to 20 years in advance. “In the short term (3-5 years) decision-makers are concerned 4 
with more detailed considerations. An overall pupil-teacher ratio, even if broken down by-type of 
teacher, will rarely indicate how many teachers of that type are actually available to teach, Con- 
siderations such as the likely mumber of teachers on leave, the movement of teachers through pro- 
motion, resignation or recruitment and the number of teachers needed for funetiond-other than class 
teaching are of more eoncern in the short term, : 

In the long term also, more variables come under the control of decision-makers. As, 
Magnussen points out: "The policy-maker may have no control over a variable in the short run 
(for instance the supply of trained teachers), but may be able to affectit in the long rin "Ly 

The use of the simulation technique in a model with comparatively simple variable com- 
binations is part¥cularly appropriate when a wide range of policy variables is available to the decision- 
maker, The emphasis in both ESM and the demographic ‘model is on the exploration of the effects of , 
alternatives rather than on accurate forecasting, The main application of this type of model is thus 
correctly seen to be in the area of long-term planning. ,Of course, there is no reason why'the fore- 


Gusting aspect of the model need be played down even in a long-term model, as is evidenced bySOM " 


a 


The moge! does, however, become much more complex and the data needs substantial, Both ESN 
and the demographic nvodel explicitly aim to provide a model which can be made operational with a 
minimum of data, : ag 
. » The long-term model is also particularly suitable for simulating the effects of changes in the 
structure of- the schivation system, Of their nature these structural changes generally take a number 
of years to work themselves through the system and, in addition, preparation for the changes needs to: 
be made many years in advarfce, The model can show the impact of the change in each year and alert 
decision-makers to the level of increased ox changed provision in areas such as teacher training and 
capital expenditure which will be needed in the years before the full impact of the change is felt. 
The Norwegian model does not type itself ac either short term or long term, but estimates 

\ were made up to 1985-1986 in the case deacrihed: , Many of its features, however, suggest its use 

‘also inthe short run, An example of this is the loading on teachers salaries to allow for teachers on 

leave, ' 
: 7 ve 3. Flexibility ; | . 
It is obviously important that a generalized modei should be flexible in terms of being applicable to 
the structures of a number of educational systems, This flexibility is achieved in part in SOM by 
assuming that education systems consist of a number of 'boxes' and that pupils flow through these’ 
> ; boxes, making provision for repetition, drop-out, leaving school and moving to another box, The 
fitting of an actual school system to this framework is left to the user of the model, A similar frame- 
work underlies ESM, Another aspect of both models which contributes to their flexibility is that they 
allow for varyin#levels of aggregation when applying the model. Provided the data is aVuilable, it 


1/ Norwegian model, op.cit., p. 101, 
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zis possible tu provide separate estimates for different regions in a system, for different sex of pupils 
or teachers, for type of teacher, for type of course and, in the case of SOM, for different socio- 
economic groups among pupils. 7 ‘ is e > 
alt is also possible, with SOM, to use any combination of the sub-model, without running the 
full model, After running the full model it would for instance be possible to focus attention on teacher 
supply and a number of assumptions in this area explored, without again running the full model, 
Despite these elements which contribute to the HexD of generalized models, it is not 
possible for this type of model ra incorporate all relevant features of a particular syatem, A Student 
flow model for Victoria would, for instaner, incorporate flows in and out of the system through over-~ 
seus and | interstate migration, and movements to and from the private school system. Such flows gah 
be incorporated in SOM through the use of ‘dummy! units but this appears to be rather cumbersome, 
. Ideally, changes could be made to the model programme to fit it to the needs of a particular education 
system,” This.is not possible until computer programmers are familiar with the characteristics of . 


the model and the programme. This would uppear to be a major disadvantage of the tise of generalized ’ 
2 7] ” 


programmes, however flexible in operation they may be. 


4, Major variables aia equations me 3 
The purpose of this section is to indicate how each of the models arrives at key resource and cost ' 
values, To do this it is necessary to look at the variables used and the relationships between variables 

- which are expressed in the equations of the model, In order to make clearer the similarities und 
differences between the models, equations will be expressed in words so as to avoid the confusion 
caused by the use of different symbols in the four models. This approach is neither as precise nor 
as elegant as that adopted by the authors of the four models cited. It is used only to highlight the 


+ FY “ ; j ‘ . 
methods of establishing major relationships. Reference to the full description*of each model is neces- 


4 
2” 


sary for a complete understanding of a particular model, 3 : “8 


: The methods by which-the following values are arrived at will be examined: 
Teacher numbers: Costs: (a) teacher salary costs; (b) other recurrent costs; (c) capital - places to 
be built; cost per place. 7 ' : 

(i) Calculation of teacher nuinbere 
he ESM - The number of beecheee required is equal to enrolment divided by pupil-teacher ° 
ratio, 1/ ih g é 


Di Demographic model - The number of teachers required is equal to enrolment multiplied by 


teacher-pupil ratio. 2/ ~ : 


a 


aa 17 a variables are subscripted by type/level ofcourse. Breakdown . 
according to teacher qualifications is achieved by multiplying total teacher 
numbers by the proportion of teachers holding each type of qualification, 


: 2/ Teachers are broken down according to type of teacher, with each 


a ; . teacher type having a distinct teacher/pupil ratio, 


) 
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3. : SOM - The number of teache+s required is equal to the number of class hours to be eadiaht 
each week, divided by average teachers weekly teaching obligations. The number of class hours to 
be taught is calculated for each 'activity'1/ separately and is equal to the proportibn of pupils taking 
the activity divided by the average class size for the activity, multiplied by enrolment and the weekly 
hours for the activity. 3/ 
4, , Norwegian model - The demand for teachers is equal to the demand for teachers per pupil 
(teacher-pupil ratio) multiplied by enrolment multiplied by an adjustment coefficient for replacement 
of teachers on paid leave. / 

_ It is ‘clear that ESM and the demographic model use the same method of calculating teacher 
needs, SOM, if we define ‘activity! as the entire primary school curriculum, takes into account 
average class size and the teaching obligations of teaching staff. The full calvulations would, however, 


be particularly suitable for calculation of secondary school teacher numbers, The Norwegian model, 


becausé it is dealing with a specific system, takes into account particular features of the system, 
t a ‘ 


Some periods are taken in full classes and some in divided classes and this fact is taken into account 
in calculating teaching hours per pupil per year. In addition, teachers have set weekly teaching 
obligations eveh at the primary level. It then also uses a teacher-pupil ratio, but incorporates a 
louding to provide additional teachers to replace those on leave. This appears to be a valuable feature 
of this model and one which could well be incorporated in SOM or other models designed to show total 
teacher needs. In Victoria, during 1974 at least eight to nine per cent of the total teaching force was 
on leave a¥ any time during the year, This represents 4,000 teachers to be replaced. Some of these 
teachers are on short-term leave and can be replaced by emergency teachers, but in the case of long- 
term leave permdnent teachers are needed for replacement. The demand for teachers should:there- 
fore incorporate this factor, at least for short-term planning purposes, 

(ii) Calculation of costs 
Teacher salary costs. {i) ESM - Total teacher salaries are equal to teacher salary costs per pupil 
multiplied by enrolmeng. Teacher salary costs per pupil are found by dividing average teacher salary 
by the pupil-teacher rdfio. (ii) Demographic model - Total teacher salaries are equal to the product 
of yearly teacher salary, enrolment and teacher-pupil ratio, (iii) SOM - Total teacher salaries are 
sawat to the number of teachers multiplied by-the yearly teactler salary. (iv) Norwegian model - 


Total teacher salaries oo equal to total school hours per year multiplied by the hourly wage rate and - 


a the adjustnfent: coefficient for teachers on leave, Total school hours per year are made up of teach- 


ing hours, pedagogical hours and administration Hour, : a 


e “" is ; 4 ; ’ %. 
° 1/ "An ‘activity'-can be a subject, a group of subjects or the entire currie 
_culum, depending on the aggregation wanted", SOM, Opt cit. pr 15, \ \ 


Stud x WHC x - PERC/CLSZ. 


class hours ee ‘ 


‘# =2/ hours 


a ; urs = 
Stud = enrolment 
is ; WHC = weekly lfours for the activity 
: 5 PERC = proportion of students taking the activity 
i " | ‘CLSZ = class size. ae 2. 
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‘ Victoria sy stem, 


An examination of four models in use with emphasis on the 
resource and cost sections of each 


In all cases,’ average teacher salaries are broken down on the basis of teachers of different 
types,, generally tied to the level or ‘activity’ in which they bebe The demographic model takes 
this breakdown a step further by recognizing thet teachers oft more than, one type. are likely to teach 
at each level or in each activity. Primary-level teachers, for’example, .may be of a number of 


teacher types, dependent on qualifications or experience, while ‘teachers of science may also be of 


a numbetha, types, Such variations are implicit in the average salary: figures‘ of the other three : 


models, as the average salary will include teachers of all salary types involved at that level or in 
that avtivity, This assumes, however, that the salary profile of teachers at a level or éctivity will 


remain constant over the planning period, This may not be the case if a specifié programme of up- 
' * al v 


- grading teachers qualificatigns is undertaken. Even without such a specific programme, the\salary 


profile is likely to change because of supply conditions, changes in teacher resignation rates or’ 
changed promotion opportunities for teachers, , 

The demographic model incorporates "\.. a coefficient which depends upon the qualification 
profile of the teaching force ,.. and upon the differences between the average salaries of the various 
types of teachers. . .."1/  Such'a coefficient would appear.to. be useful in the case where a policy of 
changing the qualification profile or the. wage differences between various types of- teachers has been 
announced for fhe planning period, In the case where'these changes are brought about by supply fuc- 
tors, it would seem reasonable to develop the average salary figures With a separate teacher supply 


médel, This approach will be developed in the section on the proposed short-term model for the 


i . 


* 
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Other recurrent costs, . Four distinct approuches*to the problem of estimating other recurrent 
erste eabe isolated. , _All four models use costs per pupil for at least some elements of recurrent 
costs. ESM and the demographic model use only this approach, ESM breaks costs down into a_ 
number of, categories (e.g. personnel other than teachers, operation and maintenance, costs) but the . 
umt in each cuse is the pupil. A second approach is represented by the Norwegian model, where 

REDG RE and. housing are bused ‘on the unit of pupils using the service, Where these items are of 
importance e, this would appeur to he a useful refinement, - rhe use of a number of units other than 

‘the pupil is the thigd approach, — The Norwegian model, uses the. "school hour' as the unit for recurrent 
“couts otheythan transport, neuafag: furniture and’ books. Use of the ‘school hour', whieh ine ludes 


teaching hours, pedagogical inspection hours and administration hours, has the advantage that it . 


' 


is probably possible” in this form, only in a model designed specifically fora particular system, ne 


SOM uses two units ether than the pupil, For running costs of buildings, the cost is calculated per 


« 


square unit for each space type. For major pieces of equipment (e.g.. T.V. sets) the unit is the 
& 


running cost per piece of equipment, \hile all recurrent costs ure related to pupil numbers, some 


“ items of recurrent costs are likely to’ be more directly related to units other thar the pupil. The 


improvetent in predictive ability resulting from the incorporation of units other than the pupil is 
¢ . 
likely to be,small in whole system applications of-a model, If, however, the modetis dealing with 


smaller sections of the system such as a region or a particular ‘activity’ (in the SOM sense), then 


1/ Demographic model, op.cit., p. 299. 
7 , a 
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» recognizes the different. proportion of coats absorbed by pupils at Sifferent levels. Sucha relinenvent . 


~~ 
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the value.of this type of refinement is likely to be much greater, “The fourth approacheis unique to 
SOM, This involves the costing of ‘indirect resources' such as those for administration and libraries. 
Ijere the basis of costing is the 'unit', which could be the administration of a school, or a‘library. 


The total personnel, running costs, equipment and space for each unit is calculated separately. The 


‘number of ‘units' of each type required is based on the number of pupils (or teachers) required to 


justify the provision of the unit. This will be dealt with in more detail in the section dealing with SOM, 
Eapival costs, The Norwegian model does not incorporate estimates of capital costs. For 
the problem to which the model was addressed in the cited reference this may be acceptable, 1/ but in 


most applications the capital costs involved in each assumption explored will be of importance, ESM 
and the demographic model both calculate the number of additional places required because of enrol - me 


ment increases, and the number of places required to replace unsatisfactory accommodatién, They 
differ in the way they break down total capital costs, ESM uses separate values, per pupil-place, 
for site purchase, construction of teaching und common areas, laboratories and workshops, furniture 
and equipment. The d mographic model Gierentiites between different types of classrooms to be 
built and attaches to each type of classroom an average building cost per classroom, It then uses 
estimates of the proportion of each ‘type of classroom to be built, in order to calculate total capital 
costs, Choice between the two approaches would depend on the extent to which data was broken down : 
by level of education and geographical area, "The breakdown of the system would also need to incor- 
porate the-element of size of school as it has been shown that smaller schools have higher costs per 
pupil place than larger schools. 2/ The ESM approach does, however, present formidable data prob- 
lems ina nodel which claims to be suitable for application in situations where data is difficult to 
obtain, 3/ cn % a + 

: ESM atid SOM share a facility for calculating space requirements in the situation where excess 
capacity exists at some levels or in some areas, at the same time as there is a shortage in other 
areas or levels, The SOM approach ie to divide educational institutions into 'blocks' on the basis of 


urea of type of education offered. It is assumed that investments can be, shared within ‘blocks! but 


-not between 'blocks', Thus, if 'blocks' were defined in terms of area, it might be possible to use 


excess capacity ina priniary School to overcome a shortage in a secondary school nearby, The 
appropriateness of this action would be dependent on factors such as the distance between schools and 
matching of the types of space in surplus and required, The model could only give a preliminary 


indication of the possibilities, Further detailed analysis would be necessary to-indicate whether the 


proposed sharing of space was feasible, 


o 


i = . 
1/ See, NEP, Educational cost analysis in action - case studics. for 
5 . planners, Vol. II, PP. 124-125, : 
2/ Maureen Woodhall, "The use of cost analysis to improve the efficiency 
° of school building in England and Wales" in IIEP, Educational cost analysis 


. in action - case studies for planners, Vol. III, p. 159. 


: 3/ It should be ante out that the breakdown listed is only indicative of the 
possibilities. The model can accept either a smaller or larger number of 
components. Use of a smaller number of Components would however lessen. 

‘the advantages of the ESM approach. 
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An examination of four models in use with emphasis on the 
resource und cost sections of each 


The upproach to estimating space requirements and capital costs is more detailed in SOM 
than in any of the other models, The room area for each type of space is first calculated using a 
‘linear function, AA + BB x class size = room area, where AA and BB are area coefficients, — It is 
thus possible to take into account both area standards for eden type of room and, if required, the class 
size, ‘The number of rooms required takes into account not only the possible number of hours a 
-room cuh be utilized during a week, but also the average utilization time for that type of room, The 
, ‘total area required is then calculated by multiplying the number of rooms required, by the average. 
, room area,  Surprisingly,,.SOM does not incorporate any loading for replacement of unsuitable rooms, 


This would seem to be a serious omission us such replacement is a cost of any educational system, 


wee rere - sere nesere 


5. Features of SOM - a simulation model of the educational system 
The major teatures of the SOM model have been outlined in the previous section, ulong with those af 
the other three models, — It is pisadied here to look more carefully at some features of this model, ote 
with the purpose of ussessing its possible application to the Victoria Education Department system. ¢ | 
The model is made up of four sub-models: ‘ : 
1; The flow sub-model which calculates pupil flows through the system and incorporates a very 
useful segment which takes into account the possibility of education units which restrict entry. The 
model distributes those unable to obtain entry to the restricted units to other units or to school leavers. 
2. The resource sub-model which differentiates between direct resources - those directly 
generated by the teaching function - and indirect resources - those resulting from various auxiliary 
.funetions, such as administration and provision of libraries, This sub-model will be dealt with in 
more detail below, : 
3. The deacher-supply sub-model incorporates the factility to use the number of different values 
for policy variables or parameters in the one run of the model, thus enabling the user to explore the 
teacher supply wonsenusiets of a range of danumpitoms: This would prove particularly important in 
long-term planning when labour market forces are far less predictable than they are in the shorter . 
term, > Ae ee : 
4. _ > The teacher comparison sub-model, _ This calculates the imbalances between supply, as " 
indicated in the supply sub-model, and demand, as calculated for the resource sub-model, ‘The model 
_ then considers adjustments possible on both supply and demand, of . FS : 
The resource sub-model of SOM distinguishes between direct. and indirect resource require- 
ments which have already been defined, The calculations of direct resources ure of four types: a 


(i) physical requirements (teachers, space and equipment); (ii) physical investments (space, equip- 


, 
_ ° 


ment); (iii) teacher salaries and other current costs; (iv) capital costs corresponding to the calculated 
physical investments, 1/ rr . - 
Any or all of these calculations can be carried out, dependent on the purpase of the study. 
The basic element in calculation of resource requirements is the ‘activity’. For the primary school 
the entire curriculum could be the ‘activity', while for secondary schools it could be a group of sub- 


jects such as languages, If it is desired to study the upper secondary school in more detail, individual 


’ 


1/ SOM, op.cit., p.50, 
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subjects can be regarded as the 'activity'. For each 'activity' the following input is required to cal- 
culate teacher, “space and equipment requirements: 


- weekly hours or periods 

- class size 

- proportion of students taking the ‘activity’ : 

- utilization ratio of equipment used in the activity (only major items of 
equipment are included) : 

- current cost of operating the equipment 

- ratio of the required teaching hours handled by teachers of each category 
involved in teaching the ‘activity! 

- weekly teaching obligations 

a - yearly teacher salary 


4 ' 4! 
t 


Jt is clear that the date requirements are considerable, particularly when eatininling the resource 
requirements for a large number-of 'activities', as would be necessary when dealing with secondary 
education, On the other hand, it is just at this level that the need for detailed information gn _ 
resources is greatest. Because many resources are usable only ina limited range of ‘activities! 
a model which provides estimates of state-wide resource needs is of limited value and is often mis-  L 
leading, Base data is collected within the Victoria system to provide values for the model, but con- 
siderable work is involved in putting this in the form required by the model. The most frujtful 
approach would appear to be to begin with larger units-of lactivities! and to gradually break these down 
as the data ig analysed and the need is seen for information on a particular ‘activity’, Care must he 
tuken to see that the model's output is not broken down to such an extent that it becomes too volu- 
minous to analyse adequately, 

“While the detailed approach adopted in SOM has the advantage of providing decjsion-makers _ 
with a detailed analysis of future resource needs which can readily be translated into policy decisions 


on teacher training and recruitment or space investments, it has a basic weakuess, This is the im- 


plicit assumption that the curriculum will remain constant over the planning period, that pupil choice 3 
of activities will remain constant and that various teacher characteristics will remain constum, 

These assumptions become more unrealistic as the time span of the planning period becomes greater. 
SOM is seen us a long-term (10-20 years) planning tool, Yet, when used at the level of detail possible,- 
its assumptions of constancy make it more relevant over a span of three, to five years, Even in the 
short term, while curriculum changes can be anticipated, pupil choice of ‘activities! and teacher ig 
characteristics (e.g. weekly: teaching obligations) can change rapidly. ‘ 

To ‘partially overcome this weakness three strategies are possible. * When SOM is used as 

a long-term planning tool, the level of aggregution should be such as-to avoid the appearance of exces- 
sive precision. It 1s misledding to suggest that we can estimate the number of Form 6 chemistry 
teachers of Type A on average salary $X, needed in 1985 or 1995, Jn the long term,’ aggregation 

must be much broader than is appropriate in the short term.- Secondly, the use of SOM should not 

be regarded as a ‘once for all' exercise, The model should be applied and a range of values provided, 
“ona regular basis, with the incorporation of new knowledge as to curriculum changes, pupil choices 

and teacher characteristics, The third strategy involves making full use of the simulation facility 

when using SOM, By simulating a range ‘of curriculum possibilities, pupil choices and teacher charac- 
teristics, it is possible to provide estimates of resource requirements within a band of possibilities. 


This also involves anticipating changes and building these changes into the simulation, Armitage, 
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in diwedsaliig SOM, warns against restricting the number of alternatives explored ina simulation , 
‘gyedels ".,, it is rare that more than a few ulternatives are examined and, vgn displaying alternatives 
to administrators, I have yet to see a report which suggests that the uncertainty is such that these ' 
alternatives ure indistinguishable, "1/ a : 
A related criticism of SOM is that its assumption of a constant structure, consisting of 
"boxes! through which pupils flow, is unlikely to be realistic. Similar strategies are necessary to 
overcome this problem, in particular the anticipation of likely structural changes and their incor- 
poration in the model, 
The indirect resources section of the resource sub-model has been briefly dealt with in the 
section dealing with the four models. It remains only to outline briefly the data required and the out- 
put of the sub-model, } a } ; an, > 
« Kor each 'unit' of a particular type of indirect resource (e.g. a library), it is necessary’ to 
"provide the following input; (i)* the area required; (ii) the annual cost, which inclides salaries, | 


-maintenance costs and costs of non-durable materials; (iii) the capital cost of a new installation, 


The programme then evieutatds the total number of installations (based on the pupil numbers required fa 
for such an installation) and corresponding space requirements and current costs. By comparing the 
requirements with the base stock, required investments and capital costs can be calculated. 

This approach seems quite valid, in so far as many indirect resourceg are thought of in this 
way, <A MEE ry for exumple, is provided for each school of a given size, It would be necessary, 
however, . to subdivide libraries into categories dependent on the size of school for which it is provided.. , 
The main question raised by this approach is - What does the model do? The information provided 
from outside the model is so detailed as to require ~..ly some simple arithmetic to provide an answer, 

This section of the resource sub-model apREBKS only to serve the purpose of completing the picture 


‘ 


of resource needs, 


* 
» 


A generalized model like SOM has characteristics very similar to a feady-made suit, In 
choosing either, one should consider not only‘ the quality of the product but also the fit. SOM is a 
good quality product of its type and papreeents the.most sophisticated generalized model which is 
readily available, In terms of fit there are a few places where alteratious are necessary if it is to 
_ fit the Victoria system satisfactorily. In summary, these shortcomings are: 


+ wel the cumbersome treatment of migration and transfers from the private 
sector in the student flow model - . 
: - no allowance for teachers on leave 
- no allowance for replacement of unsuitable accommodation, 


Any alterations can only be carried out by someone conversant with the construction of the model und, 
‘with a model anid computer programme 1s complex as SOM, such familiarity cannot be expected until 
planners’and programmers have worked with the model for some time, However, none of these short- 
comings is érucial; migration can be incorporated, even though the method is cumbersome; allowances 
for teachers on leave and replacement of unsuitable accommodation can be calculated manually und 
added to the estimates, The alternative of a 'tailor-made'’model is attractive but expensive to = 


1/ V. Armitage, "A critical evaluation of SOM and comments.on future 
developments with educational models", in A critical evaluation of SOM, 


op.cit., p. 125, Me 
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of the resource und cost needs of particular programmes... Programmes could be defined at one level 
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develop, In addition, the time taken to make such a model operational is likely to be much greater 


than that required to bring SOM to this stage. 
Any decision on implementation of SOM should also be based on a clear understanding of the 
limitations of all such models, SOM looks at the education system in isolation from its political, 
social and cultural background, Some aspects of these influential factors are implicitly incorporated 
in exogenous variables. Others have to he taken into account by planners and decision-makers when 
proposing atternatives to be explored in the model and when assessing the resource needs indicated in 
results, ‘SOM is not a decision model and can only indicate the effects of alternatives proposed by 
decision-makers, Related to the previous points is the fact that SOM does not take int account 
qualitative considerations, except to the extent that these are embedded in quantitative alternatives, 
What then can SOM do to improve long-term planning in Victoria? It can aid estuihnemebary 
by displaying the effects of alternative policy decisions, It can provide not just one deterministic 
view of the future but can show the range of-possibilities for ai ani futures through its simulation 
facility. Secondly, it is designad to operate at both the whole system level of aggregation and also to 
allow breakdown into smaller units. In Victoria, such breakdown is Hnoetaitt at the regional level 


if regional directorates are to develop in the gecision-making area, SOM can also provide estimates 


of aggregation in terms of the existing departmental divisions (primary, secondary, special services, 
etc.). With greater breakdown of data the programme could be the teaching of languages in secondary 
schools or the teaching of a particular subject at secondary level, SOM also have provision for break- 
down of data according to the socio-economic status of pupils. , ‘ - 
The third major benefit from the implementation of SOM is the indirect influence on data 
collection and planning within the department. As has been pointed out previously, the data needs of 
SOM are substantial, but not beyond the resources of the department, The data needs of SOM would 
provide a framework for data collection and analysis, out of which, should develop an integrated infor- 
mation system, The experience of Toronto Uni veradty is indicative of the possible side effects of the - 
Huplementation of a cost model, 1/ Introduction of the CAMPUS model ied to the need for an integrated 
information system in order to provide the data required. by the model, "Organizational consider- 
ations about tl e means by which the model could bé integrated into the budgetary process of the uni- 
versity led to the incorporation of a planning, programming and budgeting system into CAMPUS, 
“Most recently; a fourth component has been added, a-master planning system which uses the model 
us the busic ingredient of the Institution's long-range phy sical plans, ''2/ > 
There is every reason to believe that similar developments would ‘flow from the introduction 


of a model such as SOM in Victoria, 


Fi - 


1/ J, Levine, R, Judy, R. Wilson, "Comprehensive:analytical methods for 
, planning in university systems - planning a new health sciences education 

complex", ih HEP, Educational cost analysis in action + case studies for 

planners, Vol, II] (IEP, Paris, 1972) 


9 8 2/ Ibid., p. Ted. oe 
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Il. A RESOURCE-COST MODEL OF THE PRIMARY SCHOOL SYSTEM 
OF THE EDUCATION DEPARTMENT, VICTORIA |. a 


1. Purposes of the model 


This model is designed as a short-term planning tel; providing estimates of the resource require- 


-ments and corresponding costs for alternative | resource allocation decisions over a future period of 


& 


three to five years, It aims to provide answers to the following types of question: , 


- What will be the extra eoaln of enrolment: changes in the next five years? oR 
- What will be the ‘results, in terms of resource allocation and cost, of 
’ ; ‘ population movements, for example, to growth areas being sponsored ° 
: by the Government? : , 
- What are the likely resource needs and corresponding costs of education , 
‘ re in each of the Regional Directorates? : 
_- What would be the extra resource needs if me average class size was - 
reduced from A to B? . 
- What would be the,increased costs of (a specific) change in the number of 
non-professional support staff? : p 


Such questions are only examples of the type of information the.model should be able to provide, 
“The model identifies three types of variables. ba" 

Li Policy variables which ure regarded as being within the control of decision-makers during = 
the three to five year period, It is assumed that four factors‘are controllable; (a) average class ‘sive;1/ 
(b) the staffing schedule which determines the number of staff to be appointed to a school on the basis 

- of the number of pupils in attendance;1/ (c)-the number of specialist teachers, with the constraint that 
these teachers*require training; (d) changes in the number of non-teaching anelllary staff, such as 
typists, teaching uides, nurses. Other factors which could be regarded as policy variables in the 
long term, such as the distribution of pupils by size of school and the distributiom of schools by the 
number of grades per school, are regarded as non-controllable, in the Short term, Salaries are not 
-regurded as policy variables because they are determined by an autonomous wage fixing authority. 

‘To the extent that average salaries are dependent on recruitment policies, decision-makers have some 

control over this factors but in the short term it is unlikely to be sensitive to policy decisions, 

2. Exogenous variables which are estimated outside the model,. The major exogenous variables’ ss 
are,cnrolments, average salary and average cost figures and proportion of teachers on leave, 

3. Endogenous variables which are produced by the operation of the model. Examples of this 

type of variable are the number of classes ind class teachers and other teacher categories, the number 


of schools and th® number of classrooms, 


- 


x, 


1/ (a) and (b) do not necessarily represent the same control factors, An 
iWcrease in the nuinber of class teachers would reduce the average class size, 
but a decision to increase the number of scheduled excess teachers, or the 
number of administrators would not. Specialist teachers are also not 
included in the staffing schedule, 
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The following description of the proposed model begins with a brief outline of the variables. 
‘included insthe model and the level of aggregation of each, This is followed by a description and 
evaluation of the methods of estimating resource and expenditure needs. Reference to the diagram 


will clarify the variable breakdown, 


zg. Variables used in the model. 


Es The model in its complete form is designed to. differentiate between five sizes of school and 
one type of primary school with post-primury classes. The six categories are: 
7 . Size » 
- 1-teacher grade 3 schools (up to 29 pupils) _ 1 
; 2-teacher grade 3 schools (30 to 64 pupils) 2 
Grade 2 schools’: (65 to 224 pupils) 3 
Grade } schools (225 to 499 pupils) ° , 4 
Special grade sthools (500+ pupils) 5 a 
Primary schools with post-primary classes ~ 6 : 


In addition, ‘variables ure broken down by educational region, There are 11 educational regions which 
cover the whole State. 

re, Personnel resource requirements are divided into six major categories. There ate four’ 
categories of ‘active teachers?: 


- class teachers 
- administrators 
- specialist teachers - alex 0 gis 
- excess teachers , 


“This last category requires some.explanation, In the future itis planned to add_teachers tagthe sfaffi 
of primary schools who will not have direct responsibility for aclass, They will be used within the , 
school to relieve class teachers for prepuration and act as specialists in areas of competence, These 
teachers will be incorporated in the staffing schedule, but their appointment to a school wili not involve 
the provision of an additional room, : 

In addition, there is one category aie non- teaching auxiliary staff - clerical assistants, teach- 
ing aides, for example. ‘Teachers on long-term leave for whom replacements have been provided 
represent the sixth personnel category. Costs of emergency teachers to replace teachers on short-_ 


term leave have not been incorporated, except under the heading of "other instructional costs". 


Be Class teachers are further broken. down into four categories according to classification. 
The categories in increasing order of experience’and salary are: 4 ae 
t f i 


‘ - temporary teachers (TT)1/ 

- assistants (AS) 

- assistants with responsibility (AR) 
- seniorteachers (ST)  _— ee 


' 
’ 


1/ This category represents teachers who have not received permanent appoint 
ment to the teaching service, They are, in general, fully qualified teachers, 

t They differ from the other categories in that they do not have security of ten- 
ure‘and can be employed ona part-time basis, Their salary scale is that of > 

f#\the assistant class. ‘It was found when analysing teacher salary data that 
average salaries of temporary teachers were significantly lower than those of 
permanently employed teachers. While this category of teacher does net rep- 
resent a very large proportion of. total teachers in primary schools, incorpor- | 
ation of the category should improve the predictive ability of the model, As 
this is the major.class teacher category in which part-time teachers are em- 
ployed, temporary teacher numbers are expressed in effective full-time met) 
' teacher terme dn the model, 
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- 
4, Each of the ubove personnel categories is associated with an average salary figure for the 


culculation of total teachers! salaries, 


~ 


Ds Other Tremuceeaal costs inelude all direct instructional expenditure, other than salaries, 


o 


The two items together make up Total instructional costs. 


6, The remaining items of recurrent expenditure are; 


. ". cost of operation und maintefance 

i - other recurrent costs. 

> ; 

The latter item includes central and regional administration, superannuation payments, payroll tux 
' 

and debt charges, : , ‘ 


~ 


‘2, Capital Li aiae ik is broken into expenditure on general classrooms and expenditure on | 
le ae rooms, The cost per teaching space incorporates all items of expenditure on the building 
and pela, Teaching spaces and the corresponding cost per space are classified by size of school 
and region in jade make some allowance for differences in costs associated with these factors. 

¢ 


3. Description of the model 


- 7] 
’ (i) Calculation of salary costs 
The model receives as input estimates of pupil numbers for each year of the planning period, The 
number Sf class tcachers ig assumed to depend oa enrolments and average Class size. 1/ ys average 


class sive is assumed to differ between schools of different sizes and in different regions, pupil and 


’ teacher numbers are broken down according to these categories. The number of class teachers re- 


quired is subdivided into four classifications of teachers according to the proportion in each classifi- 


cation, The propartion of teachers in each classification is regarded as a policy variable because 
changes to the staffing schedule can change these proportions. Full implementation of a changed’ 
staffing schedule generally takes a number of years, but could be achieved within the three to five 
yeur planning period for which the model is designed, Each teacher classification is associated with 
an average eulery figure from which it ‘is possible to.estimate total salaries of class teachers, It can 
be seen that: by altering the two policy variables it is possible to demonstrate to decision- makers the 
effects of these-changes on demand for class teachers and the cost of their salaries, As enrolment 
estimates must be regarded as being accurate only within'a rangé of upper und ‘ower limits, it is also 
possible to’ indicate the teacher demand and teacher cost range which can be expected, by running the 
model with upper, medium and lower enrolment projection assumptions. ; : 
: (se of'average salary figures, by size/type of school and teacher classification, does not 
dudmeauriy take into account changes in the structure of the teaching force over time, As Chesswas 
points out: "There are two partiqularly influential factors of change to be watched: (a) the proportions 


of the total teaching forée who belong’ to each category, and (b) the praportions of each category on the 


various points of the salary scale,' '2/ 


1/ Use of 'class size’ or the term 'class' does not imply the assumption that 
pupils will necessarily be taught by one teacher in a separate chiss. Other 
forms of organization such as team teaching or open classrooms require a 
i é number of teachers and‘a group of pupils. Division of teachers into pupil 
‘numbers will give the equivalent of a 'class'. 
. 2/ J. Chesswas, "Factors influencing change in teachers! basic salaries" in 
IIEP, Educational cost analysis in action. case studies for planners, Vol. [, p. 62 


bt 7 - 
A resource cost-model of the primary school system : 
of the Education Department, Victoria 


a 


a 2 : ibe \ Ed 
The present model assumes that the first of these Proportions can be influenced by “policy : 
decisions over the plan period, Changes in resignation pattern, age distribution and promotisn con- 
ditions will very likely lead to changes in (b), and possibly in both factors, even without policy changes. 
The method used by Ta Ngoc C.1/ to partially overcome this problem was briefly outlined in the previous . 
section, Another approach is through the introduction of a ‘teacher supply model, The present model ae 
indicates only the demand for teachers, size of school in which they will be required and the regions 
in which they will be located, Average salary of class teachers is likely to be as much dependent on 
the supply of teachers as onthe demand, The teacher supply model would take as input the niunber — 
‘of teachers demanded, by sive of school and region, It would compare this with the present stock of 7 
teachers, corrected for resignations, deaths, retirements, and promotion, plus movements to udminis- 
+ trative, specialist teacher, sid leave or long-term leave positions. The difference between demand .. 
and supply would be made up of new entrunts from colleges and employment of persons from outside 
the teaching service, The supply model could thus provide a breakdown of jelciers by average salary 
distribution which would take into account the changes in average salary resulting from changes in a 
leas resignation pattern, age distribution and the effects of promotion, This average salary figure could 
Hien be input to the teacher demand model at the average salary point, uf aa 
The equations expressing the above relationships are set out below, without subscripts indicat- 
ing the breakdown hy size of sched! and region. They are expressed beth in English and in symbolic 
forin, The fully subscripted equations, together with a list of variable uymsola, will be found in the | eS 


Appendix, 


Equations for calculation of class teacher salaries: 
(CL Cosby 6s 


The number of classes (C), and hence the number of class teachers, 3/ 
is equal to entolment (E) divided by the averagt class size (a), 


(2) CS =C (pAS, as + pAR, ar + pST,. st + pTT, tt) 


is Total class teacher salaries’ (CS) equals the number of class teachers ici. 
Fi multiplied by the proportion of each type of teacher (e. g. pAS), multi- 

; : , . plied by the average salary of each type of teacher (e.g. .as), i.e, the 

weighted average of class teacher salaries, 


For the calculation ‘of professional support staff (administrators, specialist teachers and excess 
teachers) and non-teaching auxiliary staff such as clerical staff and teaching aides, a differemt upproach 
is adopted, The number of schools is estimated from the number of classes, “divided by the weighted 
average number of classes per school. Schools are subdivided by size and region, The numbers 

of professional and non-professional support staff per school are regarded as policy Variables. ‘The 


number of administrators and‘excess teachers per school can be changed by alterations to the staffing 


1/ Demographic model, op. cit. pp, 298-299, 


2/ An assumption implicit in this approach is that methods of obtaining 
x supply of teachers will remain constant ever the plan period, 1 am indebped 
to Ta Ngoc Ch&u for this point. 


ane | 


ve 


3/ In Victoria, primary teachers are responsible for a class for the full 
week, Modification would be necessary to apply the model to secondary 

education where teachers work a set number of periods, but are expected 
; : to bewresent at the school for the whole week. 


a Te : 24 te so 


© 


. 


; The applicubjlity of cost-resource models to the planning 


Deep Pemreits of the Education Department of Victoria, Australiu 
ar 


° ed 


\ 
schedule, ‘The number of*specialist teachers per school is also within the control of decision-makers, 


but supply factors and the availability of space are constraints in the short term, [na similar way, 


* the nu.uber of non-teaching auxiliary staff is also within the control of decision-makers. The con- 


straints on décision-makeérs here will vary, according t6, the type of auxiliary staff concerned,. 

fr ovision of teaching aides, for example, involves, at present, little or no training and very litile 
space -"the constraint is mainly a financial one, Appointment of school nurses, on the other hand, ‘ 
would involve the provision of space and equipmient and possibly transport. } , 

While tle number of each type of support staff per school is tegarded as a policy variable, 
it ts not stygeated that the policy is formed only within the context of-resource and cost considerations.. 
“Such dec isions ‘are a complex of educational,. social, political and resource allocation decisions, The 
only.c oritribution made by the model is to illustrate the direct resource and cost consequences of 
alternative dectuiens on the level and type of support staff, Even in this limited area, the niodel 
indicates only the consequenc es in terms of numbers and salary and, in the case of specialist teachers, 
the additional costs of opt ration and maintenance and Sap expenditure, As was indicated in the 
extniple of increased numbers of school nurses, these appointments may have additional cost impli- 
cations through the provision of space, equipment or cranspprt, Thus the model does not renines 
detailed costing.and»makes only a limited contribution to resource allocation decisions, 

Having established the numbers of support staff required, these are multiplied by average 
salary fipures to obtain the total salary bill for each category of support staff. In the case of adminis- 
trators, average salury is assumed to be related to schoo! size, so different average sulury figures , 
are used for’each size of school. In the case of the other three categories of support staff, salaries 
are assumed to'be independent of schoolsize 1/ and a single average salary figure is used for euch 
category. All average salary figures, including those for class teachers are assumed to be indepen- 
dent of location of the school, so no breakdown of average salary by region is attempted, lach of 
the above ussumiptions would need to be tested by analysis of ss ad differences in terms of size of 
school and region. The results; of such analysis could be incorporated in the model at a later date, 
‘The previous discussion on the use of a teacher supply sub-model to provide average salary figures 


applieyilso to average salaries of professional support staff, : 


“ 


T ‘eachers on long-term paid leave are meerparaley in the model by introducing a weighting 


. 


coefficient dependent on the proportion of total teachers on leave, 


° 


Eqyations for calculation of support staff salaries: 
(3) -S.= Ch, : ‘ 


The number of schools (S) is equal to the nuinber of classes (C) divided 
ie by the weighted average number of clusses per school (b). ‘ 


(4) (a) DS =S. d. ds 
Total salaries of administrators (Ds) is equal to the number of 


schools (S) by the number of administrators per school (d) by the 
average sulary of administrators (ds), 


(b) FS=5S. f. fs (Total salaries of specialist teachers). 


a 
1/  The'numbers of each ¢ategory of support staff per school is, of course, 
related to the size of school. This factor is taken into account in the cal- 
culations of the numbers of support staff per school. 


26 , 


a 


This item is assumed to vary in proportion to:the number of pupils in the system, 


> resent only six to seven per cent of total instructional costs, the only si 


, pupil transport. 
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(c) GS ='S. g. gs -(Total salaries of excess teachers) 
: (5) TS =(CS +DS + FS +.@S) (1 +q) °° 
Total teacher salaries (TS) are eqyal to the sum of the salaries of class 
teachers (CS), administrators (DS), specialist teachers (FS) and excess 


teachers (GS), multiplied by a loading factor a allow for the proportion 
of teachers on leave (1 + q). 


(6) HS =S. h. hs 


Total salaries of non-teaching auxiliary staff (HS) are equal to the num- 
ber of schools (S), multiplied by the number of auxiliary staff per school 
(h), by the uvérage salary of auxiliary staff (hs). 


7) 


(ii) Calculation of other instructional costs < 
ia aa a eae econ 2 . 
These items rep- 


item being cost of 


5 ‘ . 


(7) K=E.k 
i , Other instructional costs are equal to enrolment (E), multiplied by other; 
instructional costs per pupil (k). | ; é 
ol. 


(8) I1=TS+HS+K , - Ceaes 


Total instructional cents are equal to the sum of teachers salaries (TS), 
auxiliary staff salaries (HS) and other instructional costs (K), 


" : . | 


‘ 
2 6 - 


(iii) Operation and maintenance 


The unit eee for calculation of this item is the teaching space, defined as general classrooms and — 


specialist poet: Adoption of this unit rather than the pupil is based on the assumption that costs 


for operation and maintenance will vary more directly with the number of classroomé than with the 
‘ 


number of pupils.{/ A very small school of 15‘pupils, for example, requires a classroom of much ‘ 


the sume sive a8 does a class of 30 pup If operation and maintenance costs are based on pupil 


numbers, 


é q 
the small school would be regarded as only half as expensive to operate and maintain, 


. J . be . 
Apart from possible differences in wear and tear, there appears no valid season for accepting this, 


t 


It could be argued that circulation and office space requirements are greutes per pupil in large schools 
: ; ‘ f 


and that this justifies the use of per pupil figures rather than 'per teaching space! figures which must 


incorporate ancillary spaces in the cost per classroom. Based on United Kir gdom experience, 


Maureen Woodhall wrote: "Small schools typically require a larger area per pupil thun large schools, 


' , 
because certain. minimum administrative, assembly and circulation areas are required irrespective 


of the number of’pupils."'2/ 


Although. based on a very small sumple of schools, this statement would appear reasonuble 


and to provide some justification for the approach adopted in the mcd™:, Iti, at Lert, a rough 


i; The 'square metre' would be a better unit, but this datu is not available 
at present, ; . 


2/  M. Woodhall, op.cit., "159. 


See also OECD, Development and economy in © t.cational buiidi eo Ulaela, 
OECD, 1968), par.70, p.41, whicn makes a pinlan roiat in relation to 


Spanish schools, 
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- approximation to-the factors influencing building operation and maintenance. Further analysis is 
needed and new data is required if a suitable approach to this item is to be found, 
(9) M=m(CR+FR) > 


‘ 


Total maintenance and operation costs are equal to the sum of class- 
rooms (CR) and specialist rooms (FR), multiplied by the cost of main- 
“tenance per teaching, space (m), : , 


{iv) Other recurrent costs ' 


i ‘ 
Costs of central ead regional administration and fixed charges are in sek seca inthis item, ‘These costs 


are expressed par pupil and total costs estimated from: thisy=- —Heéd again, further Work fa 
the relation bepween enrolment increase and cost of these items. It ses likely that administration 

by gt .does not increase in proportion to enrolment increase, Fixed costs include three major items, each, 

: \\: oF with is likely to be dependent on different factors, Bue: cannuation payments are related to the - 

\ 7pnuniber of teachers in some previous period ina quite complica{ad way. These are paynients made : 
by the Victoria ‘Government as its contribution to the pension of ‘Tetjred-teachers; ' Edding 1/ Suggests 
that this amount should be added to’ salaries’ efveaciers but this does not helfi-when the aim is to estis 

PY A inate future costs, The projected amount of superannuation payments would have ‘te be separately 

: estimated using data on age, life expectancy and average salary. Payroll tax, as a percentage’ of . 
total salaries, is directly related to teacher numbers and salaries, Debt charges, which is by far . 
the largest item, is related to past capitalLexpenditure. Each element in the cost item could be 
separately estimated using the unit appropriate to it. Sucha Brenhcowt could fairly readily, be incor- 
porated in the model if it was considered necessary. For short- term planning with the major aim of 
ussessing the cost and resource consequences of alternative policy decisions, detailed analy sis of 
this item is probably’ not justified, = ; : a 

: Calculation of other recurrent costs: Ts fs 

weet ; (10) R= E. r : ; / 


. Other recurrent costs (R) are equal to the product of enrolinentC) and 
other recurrent costs per pupil (r}, 


% t 


7 


(v) Capital costs ' . 

Fhese are calculated on the basis of the estimated number ‘of classrooms and special purpose rooms ~ 
required, compared with the present stock of rooms. THe number of new rooms to be built is the 
difference between present stock and required rooms, ‘plus a loading for replacement of existing rooms, 
These rooms are classified by size of school and region as-are the, corresponding. cost per teaching 
space figures, Classification by sjze of school will make some allowance for differences between 

is -. schools in the amount of space required for circulation, office and amenities space, The breakdown 
by region will provide some information on where classrooms are needed. and some basis for explor- 
ation of the possibilities of alternative uses for éxcess capacity. The number of classrooms and 
special purpose rooms needed are multiplied by separate _cost-per classroom and cost per special 


purpose room to give a tota} capital Sxpengiwure figure. 


a 


" ; i] Friedrich cue” Methods of analy sing educational outta a (Parise wR 
Unesco, 1966), pp. 1 R18. 
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Strictly speaking, the capital expenditure figure arrived at does not relate to the same time 


period as recurrent.expenditure, Resource needs, and hence costs, relate to the situation at the 


beginning of each school year, As additional space would need to be available by then, part at least, 


of expenditure would be made in the previous financial year,’ while planning for the new facilities would 


need to begin 18 to 24 months before the year for which th #pace was required. The importance of 


«this time factor wquld depend on the purpose for which thetmgdel was being used. If the purpose was 


er to uid in budget planning, this time difference would be important; if the purpose was to explore the 


oe 


consequences of alternative resource allocations, it would be less important. 


estimates two to three years inthe future. 
\ 


a 


ahees in developing a separate capital.expenditure model which took its input from the resource model 


’ 


‘4, The problems involved in widening the model to incorporate 
other levels of education 


There could be advant- 


If the model ‘was to be widened to incorporate: ‘secondary - -level education, a number of additional factors 


would need to be iden into account. 


In summary these factors are: 


- the different cost structures dependent on form level, sex and subject 
- the range of teacher qualifications 


? 


- the range of teaching spaces to “be provided 


- the need to-incorporate a room utilization factor and a pupil-station (desk 
or chair) ublegettan factor. 


‘ 


In addition, a°greater breakdown of resource categories would be necessary, For example, .instead 


of a single class teacher figure, teachers need to be classified according to the activity they teach and: 


the form levels at which they are teaching. 
important when considering secondary education in Victoria. 


position at the heginning of each school year, in February, 


the census date (Augyst). 


_ this time difference, but ut the secondary level we can expect 5 


This joss of pupils is particularly pronounced in the upper forms of the secondary school, 


Finally, there is the matter of timing which becomes 


The model is designed to explain the 


Enrolment projections’ are now mude ut 


In the primary school no significant error is likely to be introduced iy 


, 000 to.8, 000 fewer pupils in August. 


on resource needs .J6s however, likely to be marginal as the loss represents only about two to three 


pépecent of secotlary enrolments, spread over the whole State, 


higher levels is welk in excess of this. 


lower resource requirements - for ex 


. 


But note that the percentage at the 


Importance is dependent on whether loss,of pupils results in 


ple, would classes be amalgamated? ? 


5. The problem's involved in widening the ‘model to provide amore « 


complete model of the Victoria education s system oor 


Two additional sub-models could be’ inco#porated in the, short. term, 


model projets enrolments ‘for @ period of ten years, 


‘ 


The present student siurcthuniieat 


Enrot nea are broken down by age, form 


The effect 


level and sex, If this model were incorporated it would néed to be developed in two” ways. A break- ' 


down by region would be necessa 


Ts development is already piphnes and the data is available, 


-In addition, it would be Valuable\o provide,a range of projected enrolments based on low, medium 


,and high Population increase assumptions, 


into resource requirements based on different enrolment assumptigns. s , : 


‘ 
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The teacher’ supply area is: also well developed, with estimates being provided for the next 
ten years, The value of incorporating this sub-model in order to estimate future average salary 


figures has already been commented upon, The basic structure of such a sub-model is already in_ 


a e 


existence and the data is available, ; 
x In the long term two other sub-models would be extremely useful, The first of these isa 
sub-model of the private education system, This system; which provides education for 25 per.cent 

of all pupils in the State, impinges on the State system in a number of ways, Changes in policy by 

; . this sector and changes in government policy in relation to the private sector influence the government 
. education sector, An attempt should also be made to incorporate relationships between economic" : 
- and social factors, on the one hand, and the Victoria Government education system on the other, 

Such a n:odel could be used to explore such factors as the influence of economic factors on retention 
ratés in the higher forms of secondary schools, and the influence of the sociocecenomic status of 
parents on retention rates in secondary schools, 

It is worth noting here the warning issued by Alper 1/'as to the dangers inherent in combining 
sub-models into a single system, He stresses the twin concepts of 'controllability' and 'observability' 
and comments: Loosely speaking, in an educational planning context, controllability would refer to 
fhe ability of the decision-maker to steer the system from any state to any other ina finite time while ' 
observability would refer to the decision-maker's ability to ascertain the behaviour of the states from 
the measurement of the system's output, Since the steering of the overall system and the ascertaining 
of its behaviour are fundamental ‘to the desires of the decision-maker, it becomes apparent that very 
great heed must be taken regarding the controllability and observability of the overall system, Because, 
sub-systems which are each controllable and observable may produce a non-controlldble and non- 


‘observable bsapatt system, particular care is: required in the comibining of these sub- -systems, " 


™~ 
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‘ = soe "6, The model in use 
An attempt was made to verify the model by using 1974 data ina limited pilot run, Taking actual 
1974 enrolments in each region and size of school, the equations of the model were manually solved 
to estimate total salaries of class teachers, administrators and specialist teachers, The results of 
such a limited trial run can do no more than give a broad indication of how the model might perform 
ina real planning situation. — It did however point,out a number of isetors which were not given suffi- 
cient nonMidknation in the original formulation’ of the model. In addition, a number of improvements. 
* to the model were suggested, by the trial run, 2/ : 
; “The equation. which actimntaa the number of classes and hence class teachers gave good 
results for the smaller schools, The number of classes in special class schools (enrolment more 
4 
‘1/ P, Alper, "SOM and control theory" in A critical examination of SOM, 
op. cit., pp. 90-91, 


“ 2/ It is recognized that the fairly detailed considerations dealt with in this 
section could prove confusing to readers unfamiliar with the Victoria system. . 
It is included because it illustrates the complexity which is no doubt part of 
every education system and which is so often overlooked in model 


_ >» construction. ‘ : 


. 
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than 500 pilpital was, however, underestimated by approximately 2.5 per cent, One factor contribut- 
ing to this would be the widé spread of enrolments within the size category. Schools range in size pe 
from 500 to 1,000 pupils and it seems likely ‘that average class size will differ within this wide range. 
One solution would be to use a larger number of size categories, on the assumption that each category 


' 


» would represent a more homogeneous group. This would be a satisfactory solution, ‘provided the size 


cutegories co id be combined to make groupings corresponding with the department's size groupings 
which are used .or staffing purposes. -If this is not achieved, the practical application of the model's 
results is unlikely. Another approach which was tried’ was to compute the regression function of the . 
relationship betWeen the number of classes and enrolments in special class schools. _ This was mone 

or a sample of special class schools ,and the following regression function was computed: 


C = 0,03 E - 0,004 
where C = number of classes. 


se E = enrolment. ' 


‘The standard error of estimate was 0, 98. 


' Use of this equation would enable the calculation of confidence bands for the predicted values 
of the number of classes. Although the predicted number of classes for each region are identical by 
the two methods, the estimates of confidence bands possible when the regression function is used 
would niake this approach preferable, In future developments of the model both suggested approuches - 
* the use of stables size groupings and regression funétion - will be adopted. 
The second major improvement suggested by the trial run was in the area of teacher salaries, 
’ Additional data has recently become available which gives the number of teachers in each salary sub- ; : 
division. In the lowest:(assistant) class this represents 14 salary subdivisions which could be used 
in prefererice to the weighted average salary for the class, Such a breakdown would be impractical 
to operate manually’ but would be feasible for computer operation. It is however debatable whether 
Phonyintaried bemandiemininmabtanied tinier a teacher supply trudel-is-used-to provide theta ttt ties nc 
future sources, ages and retirement characteristics of. teachers. Without the veacher supply model 
it would be necessary to proceed on the assumption that the distribution of teachers over the 14 sub- - 
divisions of the assistant class. would remain constant over the planning period - a far more tenuous’ 
assumption than the present one that the distribution of teachers between the four major classification 
groups will. remain constant for this time. The situation where changes within major teacher cate- 
gories take place over time is just the one the teacher supply model would be designed to meet, : 

Another factor which complicates the calculation of total salaries of class teachers is the pay - 
annie of allowances to certain categories of teachers, The most important of these are responsibility 
allowances (currently £1, 000) and head teacher allowances (currently £395 and £525) paid to teachers 
in the assistant class. The present form of the model has assistants with responsibility asa separate 
teacher category with the responsibility allowance incorporated in average salary, The simplest 
approach to the incorporation of allowances for head teachers of small schools is that adopted in the. 
model at present, where these allowances are incorporated in average salaries of AS and AR teachers, 

It seems likely that this approach will overstate teacher salary costs of the two largest sizes of school 
categories and understate these costs in the smaller schools, This occurs because head_teacher 
allowances, which are costs of running small schools, are incorporated in the average salaries of all 
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teachers in the assistant class, whether they feach in small schcols or large schools, A better ® 


approach would be to attach head teacher allowances to schools of the appropriate size category. 
» What this means in practice is that the category administrators would incorporate both full- 

’ time administrators and part-time administrators. For special glass and class 1 schools, total 
administrators would include principals and vice-principals without responsibility for class teaching, 
‘Average salary would be thé’full salary for these persons. For the remaining school size categories, ° 
total ddminiateators would include all te.chers receiving head teacher allowances, but the average 
‘salary' would represent only the allowance. The base Salat would be calculated in the as and AR 
class teacher categories, This approach would have two advantages: (i) the true cost of administering * 
each size of school could be isolated; (ii) administration costs in small schools would not be incor- 
porated in the costs of larger schools, ; 

Some consideration has also been given to Ways the section of the model dealing with class- 
room needs could be improved, Data availability remains a problem, but data on the present stock, 
ona classroom area per pupil basis, is available. This data could be tabulated by size of school and 
region. For new and replacement schools the model needs to incorporate norms of clussroom urea 

‘per pupil, plus a loading for other non-teaching spaces such as circulation, staff rooms, offic: s. 

Thesé norms would need to be established on a size of school basis. Specialist teaching space pro-. 
vision could probably best be incorporated on the basis of area norms based on size of school. It 

also appears that insufficient attention has been given to the costs of furniture, equipment and land 
.costs, At present these are assumed to be incorporated in total building costs, but if, as was suggested 
earlier, a separate capital expenditure model was developed, it would be important to incorporate these ; 

4 items separately. This is necessary because of the time differences between costs incurred for Tand, 

buildings, furniture and equipment, 

Two eter pienteomangs of the present form of the model hive become evident from efforts - 


- 
e me why 1B 


made to operate the ‘model and assess its relevance to the planning needs of, the departméni, “Both “*' 


a 


concern its relation to departmental budgeting. \ 
Although expenditure headings are those used for reporting education department expenditure 
and these are in turn based on expenditure categories used for treasury budget estimates, the model is 
“not at present readily adaptable for budget planning. ‘This is illustrated in the calculation of total 
teacher.salaries, The model estimates the number of teachers and salary costs for ati teachers work- 
“ing in the Bohol plus thoge who are on long-term leave, A number of other teachers who are part 
of the primary teaching strength but not in schools will be included under other instructional casts, 
although the model will give no estimate of'their numbers, There are, in addition, rere teachers 
working in other programmes of the system’ who are nevertheless costed under the primary programme 
for budget purposes, This means that the model will underestimate total primary teacher sulartes., 
compared’ with ‘budget estimates. This will limit the value of the model for budgeting purposes, The 
most satisfactory solution would be for budgeting to be undertaken ona pregrammé basis rather than 
on the basis of the section of the teaching service to which the teathar belongs. = i 
A The second factor which limits the value of the model asa budgét-planning tool is the timing 
of the basis of costs. Resources are calculated as at the begioning of the school year (February), 


The costs calculated ss the model are thus for the calendar year while budgeting is based on the 
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' Victoria model raises four additional questions which will be briefly dealt with below. They will, 
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financial year which ends on 30 June, This problem is not insurmountable but would involve taking 
Pf h 
the final six months of one year and the first six months of the following year. A more difficult prob- 


lem of tiniing cost estimutes is that previously mentioned in relation to capital costs, some of which 


are incurred in the years preceding that in which the model estimates them. . Both of these problems 
have implications beyond the limits of control of the model maker, Their solution would involve far- 
reaching policy changes on budgeting procedures, — In ‘its present form the model could operate only 

asa broad indicator for budget purposes, - It could still operate eppervely to illustrate the resource 


and cost implications of alternative policy decisions, ‘ 


7. Criticisms af! the Victoria motiel. 
Burlier sections have indicated some possible developments) of the present model, but it must be. 

judged now in terms of whether it achieves its present limited dims, Jt aims to provide information 

only on resources and costs; it deals only with the quantitative aspects of resource allocation decisions 

and takes no explicit heed of qualitative considerations; it does not provide an optimum solution to uny 

resource allocation question; it is based on assumptions which have yet to be verified; it is, finally, 

specifically designed to answer the type of question which arises in short-term planning. - Many of ‘ 


these limitations are common to the, models reviewed in Section | of this paper, but work on the , 


inevitably, remuin as questions - answers must wait on a full-scale application study of the model, 
The first question is concerned with the value of constructing a model based on assumptions 

rather than on detailed analysis of the relationships between variables, This is of course a criticism, 
which can be levelied at any simulation model, but one which confuses the mathematical model applic- 
able when the system is relatively simple and its relationships well understood, and the simulation 
model which enables the user to explore the relationships and identify those which warrant detailed uae 
analysis, in a system which is, both dovagiien. and changing. . .Cutt,explains the features of simulution . +. +. +. + 
thus: "In essence, simulation relates to the structure of u system rather than to its fanned relation- 
ships, serves to explore the consequences of a wide range of assumptions about that system structure, 
and may thus be seen as the beginning of theory rather than the application of a completed body of 
theory, "'1/ ‘ 

The attempt to construct a model which could operate as a short-term planning tool, high- = 
lights the question of the applicability of such a model to the problems of short-term planning. If 
use is made of the simulation facility, the model can provide a range of results to illustrate the effects 


of,alternative resource allocation decisions. While this is valuable, it seems likely that decision- 


: makers will require optimum solutions to many short-term planning questions, A development para- 


. lelling that of model application should therefore be the exploration of optimization techniques, There 


is, of course, no reason why both simulation and optiinization should not be used on the same problem - 
simulation indicating the possibilities and optimization techniques providing.a final answer, 


\ v 


a ; 
Ny 
Dy 1/ James Cutt, Programme budgeting and higher education (Canberra, - 
Australian National University; 1972), Department of Accounting and Public 
Finance, Public Finance’Monograph. No.1, p.37. 
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With a number of generalized models available, the question of the value of a,'tailor made! 


model for the Victoria system is inevitably raised. The present model would be expensive to make 


‘operational and would remain much simpler than SOM, for example, until experience was gained in 


its use. Construction of the model has, however, highlighted the peculiarities of the Victoria system 
which can be incorporated in a model specific to the system, While all education systems have the 
same broad features, the detailed structure of each system is likely to be unique to that system. If 

a model ts to go further than broad generalization in prediction and if model results are to be an integral 
part of planning the following characteristics would appear to be at least desirable. The model should: 
(a) Reflect crucial features of the real system. The tendency is to add more and more detail 

to the model until its complexity approaches that of the system itself, Even if auch a model can be 
operated, the difficulties of interpreting the output will’ limit its application. Isolation of the crucial 
features can be, in itself, a valyable side effect of model desxelapment, In analysing data on average 
class size, for example, it was found that while significant’ differences in class size exist between 
schools of each size,’ average class size does not appear to vary_significantly ‘between regions. This 
finding suggests that the model would have the same predictive power if average class, size was calcu- 
lated only for each size of school, Ina system with decentralized staffing of schools, however, 
location of school could well be a crucial factor in class size. 

(b) Be related to structures within which decision-makers operate. This means, for example, 
that resource categories for which the model provides predicted values must be those about which 
decision-makers make decisions, These categories will yary from system to system. It means 

also that the organizational structure of the system needs to be reflected in the model through, for 
example, the breakdown according to programme and the choice of regional units. 

(c) Present results in a form which facilitates ‘steering' of the system, This characteristic 


is closely related to the previous two. Unless the model pinpoints those variables which decision- 


namakers. can control and. which: are crucial to the operation of ‘the system it will not be an effective | y 


planning tool. While it is possible to isolate those variables which are generally within the control 
of decision-makers, factors such as the time needed to effect change, control which is exercised by 
more than one decision-maker and the extent of decentralization of decision making will vary from 
system to system, A model which does not fully reflect both the opportunities of and constraints on . 
decision-makers in steering the particular system can be of only limited value. é 

This is not to say that generalized models have'no place in educational planning. ‘The general- 
ized models reviewed in Section I were designed to be as flexible as possible, They. offer a quick and 
relatively inexpensive entry to model use, but, as the demands on the model are increased, the model 
will need to be substantially adapted or a new model made, By this time considerable experience will 
have been gained in the use of models, , 

Stress has already been laid on the fact that models of this type are essentially computational 
tools. While this should be kept in mind, the side effects of the development of such a tool are sub- 
stantial. The model should act as a guide to systematic data collection and should lead to more effec- 
tive use of available data, Through its emphasis on the needs of decision-makers the model provides 
a planning orientation to data collection and analysis. Decision-makers require more than an infor- 
mation service. The model helps to ensure that data is provided in a form which emphasizes the, 


possible alternative decisions, 


a ee ee: 


, 
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- 8, Conclusion 
Section I concluded with a comment which was meant to suggest that, despite its limitations, SOM 
ould be a valuable tool in the context of Victoria's long-term planning needs. A similar conclusion 
is, I think, warranted in relation to the Victoria model and to models of the education system in 
general,’ Provided that the limitations of such models are remembered, there is no reason why they 
should not he included, along with other planning tools, among ‘the techniques used to ctSpy to 


decision-makers the likely effects of alternative decisions, 
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Appendix A 


LIST OF VARIABLES AND SYMBOLS 


Policy variables ; ; 


Average class size 

Proportion of class teachers in each classification 
Number of administrators per school 

Number of specialist teachers per school 

Number of scheduled excess teachers per school 
Number of non-teaching auxiliary staff per school 


Endogenous variables 


oat 


Number of classes 

Number of classrooms — 

Number of schools 

Number of specialist rooms 

Number of assistant class teachers 

Number of assistant class teachers with responsibility 
Number of senior teacher class teachers 
Number of temporary teachers 

Number of administrators > 
Number of specialist teachers : 
Number of scheduled excess teachers 
Number of non-teaching auxiliary staff 

Total salaries of class teachers 

Total salaries of administrators 

Total salaries of specialist teachers 
Total salaries of scheduled excess teachers. ° 
Total teacher salaries 

Total salaries of non-teaching auxiliary staff 
Total other instructional costs 

Total instructional costs 

Total other recurrent costs 

Building operation and maintenance cost 
Capital cost 

Total zosts of education 


Exogenous variables 


Enrolment 
Average number of classes per school 

Other instructional costs per pupil 

Other recurrent costs per pupil 

Number of new classrooms to be built 

Cost per classroom 

Number of new special purpose rooms to be built 

Cost per special purpose room 

Average salary of assistant class teachers. 

Average salary of assistant with responsibility teachers 
Average salary of senior teacher class teachers 
Average salary of temporary teachers 

Average salary of administrators 
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. Average sulary of speciulist teachers : : 
Average salary of scheduled excess téachers 
Average salary of non-teaching auxiliary staff 


Cost per room of building operation and maintenance . 


Loading factors 
Proportion of teachers on leave 
Proportion of classrooms to be replaced 


’ 


Proportion of special purpose rooms to be replaced 


Level of aggregation 


Variables are broken down by - Size of school 
Region 
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EQUATIONS OF THE VICTORIA MODEL 


C = Efa ; ‘ . Q \ 


= . 


The number of classes, and hence the number of class teachers, is equal to enrolment 
divided by the average class size. | 

CS = C (pAS, as + pAR. ar +ST. +pTT. tt) -_ . a 

Total wake teenies salaries, equals the numberof class teachers (c) multiplied by the 
weighted average of class teacher salaries, i.e. the proportion of each classification of 
teacher multiplied by the average salary of each classification of teacher. 


S=C/b 


The number of schools is equal to the number of classes divided by the weighted average 
number of classes per school, 


DS =S, d..ds : i 


Total salaries of administrators are equal to the number of schools by the number of 
administrators per school by average salary of administrators. ‘ 


FS = 5S. f. fs (specialist teachers) 
GS = S. g. gs (scheduled excess teachers) 
TS = (CS + DS +, FS + GS) (1 + q) 


Total teacher Salaries are equal to the sum of the salaries of class teachers, administrators, 
specialist teachers and excess teachers, multiplied by a loading factor to allow for the pro- 
portion of teachers on leave. 


HS = S. h. hs ¥ 5 


Pee 1 
Total'salaries of non-teaching auxiliary staff are equal to the number of schools, multiplied 
by the number of auxiliary staff per school, by the average salary of auxiliary staff. 


K = E.‘k. : 


io; : ° 


‘Other instructional costs are equal to enrolment, multiplied by other instructional costs per 
> 


pupil. 
le ES, FHS. + K, 


Total instructional costs are equal to the sum of teachers salaries, auxiliary staff salaries 
and other instructional costs. x is 
= m (CR'+ FR)’. 


Total maintenance costs are equal to the sum of RBar OONIE and specialist rooms, multiplied 
By. cost of maintenance per teaching jue 
= 0 
Ro BE. or th = g . ¥" . 
‘ ye 4 


Other recurrent costs are eqael to; ake product ‘of enrolment and other recurrent costs per pupil. 
= (CN. u) (1 +t) + (FN, w) (1 +4) - 


Total capital costs are equal to the number' of new classrooms to be built by the cost per 
classroom multiplied by a loading for classrooms to be replaced. ‘To this is added the number 
of specialist rooms by the cost per room, again multiplied by a loading for specialist rooms 
to be replaced. 


T=X+M+I+R 2 ; 


“Total costs of education equals capital costs plus cost of building operation and maintenance , | 


plus instructional costs plus other recurrent costs; ° 


i % oe WS ‘ ae 


(1) 


(4)(4a) 


(4b) 


(4c). 


(5) 


(5a) 


(6) ” 
(7) 
(8) ° 


(9) 


- Total teacher salaries totalled by region 
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SUBSCRIPTED EQUATIONS OF THE VICTORIA MODEL 


Cy “ible; (i= Dseeace. 6) (J = eeeeee 1M) 


The ainiee of classes in the i nine of school in dhe i region (C5 is €qual to enrolment 


in the i size of school in the j eS region (, dividéd by the average class size in the ‘ti 


i 
wi 
Pay 


of school and ra region (aj). 


NOTE, In all other equations, the subscripts have the same meaning and the basic equations 


are identical with those in Appendix B, 


CS,, = C,, (AS... as + AR... ar + ST... st + TT,;. tt) 
iar» San ij ij ij . - 


S. 2¢., 
ij hy; | 


5 Be tor Un cee GB: 
ij iye> A) ij 


is | 
n 
" 
= 
n 


eS te Rat Eee 
1) Woo 1) 


GSi2 = Sess Boze BSis 


ij. “ay? Fay ij ‘ 
jo (8,5 * PS, + FS, +65, (1 +4) 
ij ij ij ij 
6 ; be ted de 
«7 syle, C8, re Ds, + a FS ee cs.) + q) 


a 


2 Vs 1 1 7 
5 Hy 2 Oy Me Baye 2 ies GS. ulare. 
Total teacher salaries totalled e ‘size'of school F 


Gay a Af 6 1): 6 ‘ll 6 11 . 
Poe bases ' : : 
zo TS, (2 CS te < DS te = FSyte z, a5) q) 


Total teacher salaries for all sizes of schools in all regions, , 


NOTE, Eu'ch of the following values can also be summed for each size of school, for each 
- region and for all sizes in all regions, 
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HS h,.; hs 
J ij ij 
KK. = Bisak F 
ij ij : 
I, 2 TS; + HS; + Ki 
he =m (cn, + FR.) 38 ma 
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kK. = E..r 
i, aes 
X,. = (CN’,. u) (1 +t) + ¢FN,.. w) (1 +) 
Aj ij i 


Tt «=X. *M,, +1, +8 
“i ij ij 
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OCCASIONAL PAPER No. 39 makes a fairly detailed examination 


of four separate models of the educational system (one of them 
developed for the Norwegian system and the others,, respectively, 
by O. E.C,D., Unesco, and the 1.1. E, P.) and then atteripts to 
apply the lessons of this examination to constructing @ model of 
primary education in Victoria, Australia, 
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